Objective: The aim of the study was to evaluate the levels of nurse's knowledge on prevention of pressure ulcers and its associated factors. Methods: This is a cross-sectional, descriptive study. The research sample consisted of 250 nurses who worked at a training research hospital from 1 September to 1 December 2016. The research data were collected using the "Nurse Information Form" and "Pressure Ulcer Prevention Knowledge Survey" prepared in light of the literature. Results: The sample was mostly undergraduate (70.0%) and the mean age was 26.11±5.33 years. Nurses (98.8%) indicated that "advanced age" has a significant influence among risk factors that cause pressure ulcers. The item on the "Pressure Ulcer Prevention Knowledge Survey", that was answered incorrectly most often (92.8%) was "when conscious patients with learning ability sit on chairs, they should be informed that they should shift their weight every 15 minutes," in the sub-dimension of "Nursing Interventions for Preventing Pressure Ulcers". There was a statistically significant difference between the knowledge level scores of nurses with respect to nurses' age, education level, working unit and pressure ulcer education (p<0.05). Conclusion: Nurses' knowledge level scores for prevention of pressure ulcers were above the average value. It is important to organize continuous education programs to increase nurses' knowledge about the risk factors for pressure ulcers and their prevention.
INTRODUCTION
Pressure ulcers that cause serious health problems in longterm care at home and in all types of health care settings, still occur due to difficulties in care and treatment which result in increased costs (1) (2) (3) (4) . Pressure ulcers can occur in any skin area that is exposed to pressure (5, 6) . Patients confined to bed or chair with impaired sensory function, impaired mobility, impaired feeding, and immunodeficiency and elderly individuals are in the risk group for pressure ulcer development (2, 7) . Intrinsic and extrinsic factors influence the development of pressure ulcers. Intrinsic risk factors in the development of pressure ulcers are diabetes, smoking, malnutrition, immunosuppression, vascular diseases, spinal cord injuries, contractures and prolonged immobility. Extrinsic risk factors for development of pressure ulcers are lying on hard surfaces, staying at nursing homes, poorly fitting prostheses, poor skin hygiene, physical restraints and medical devices (8) .
Most pressure ulcers are due to preventable causes. Maintaining the integrity of the skin is one of the important objectives during the care provided for pressure ulcers (6, 9) . The main way to prevent pressure ulcers is to minimize the body parts that are under pressure for long periods of time (8) . Prevention and management of pressure ulcers consists of identifying persons in the risk group, eliminating or reducing risk factors, and applying specific preventive measures (10) (11) (12) . The first step in identifying risk factors for pressure ulcers in individuals and planning nursing intervention to prevent pressure ulcers is the use of risk assessment scales. The risk assessment should be carried out on admission to healthcare setting and should be regularly performed according to a schedule or in line with changes in the health status of the patient (13, 14) . It is important to gain knowledge and skills of preventing, evaluating, diagnosing, and treating pressure ulcers (4, 13) .
Pressure ulcers are regarded as a sign of inadequate nursing care, negligence in preventive practices, and inadequate quality of care (15) (16) (17) . Their prevention and treatment require a multidisciplinary team approach with holistic care, and nurses have significant responsibilities in this regard (18, 19) . Nurses should ensure early prevention of pressure ulcers by regularly assessing risk for every patient admitted to the hospital. After determining the risk level of the patient, a suitable nursing care should be planned with the patient in line with the obtained data (3, 4, 20) The National Pressure Ulcer Advisory Panel (NPUAP), the European Pressure Ulcer Advisory Panel (EPUAP), and the Pan Pacific Pressure Injury Alliance (PPPIA), which were established as organizations for the prevention, care, treatment, and studies of pressure ulcers, prepared jointly a document entitled "Prevention and Treatment of Pressure Ulcers: A Quick Reference Guide (2014)". The aim of this cooperation is to provide evidence-based recommendations about the prevention and treatment of pressure ulcers for healthcare professionals throughout the world (21) . Whatever the healthcare needs or diagnosis, nurses can use this guide while providing care for all patients and vulnerable people who are at risk of developing pressure ulcers, whether in a hospital, long-term care center, or living with help at home or elsewhere (18, 22) . These guidelines form the basis for the development of training strategies for the prevention and management of pressure ulcers by contributing to evidencebased healthcare practices (15) .
Pressure ulcers are an important complication, which is very common despite being preventable with appropriate precautions. Pressure ulcers are an indicator of deficiency in nursing care, negligence in preventive practices and inadequate quality of care. Nurses have very important responsibilities regarding pressure ulcers. Evidence-based practices reduce the incidence of pressure ulcers and improve the quality of care (23) . Therefore, determining nurses' knowledge about, skills in and practices for preventing pressure ulcers is important. In Turkey, there are no valid and reliable measurement tools for assessing the nurses' knowledge levels related to pressure ulcer prevention. The number of national and international studies assessing nurses' level of knowledge about preventing pressure ulcers is limited. This study will provide an insight into further studies to be conducted on this topic.
The aim of the study was to evaluate the levels of nurse's knowledge on prevention of pressure ulcers and its associated factors. The research questions were as follows:
• What are the nurses' knowledge levels about preventing pressure ulcers?
• What are the knowledge of the nurses regarding risk factors of pressure ulcers?
• Are there any differences between the nurses' knowledge levels about preventing pressure ulcers according to their sociodemographic and occupational characteristics and training and practice related to the pressure ulcers?
METHODS

Design
This study is a descriptive, cross-sectional research design.
Setting
The research was conducted in a training and research hospital in Istanbul. It serves for many specialties by combining its academic activities with health services.
Sample
The research population consisted of 350 nurses working in the hospital between September 1 and December 1, 2016. This study attempted to include all the nurses in the study population in its sample. A total of 250 (71.4%) nurses were included the study. Nurses who did not agree to participate in the study or could not be reached for various reasons (annual leave, rest, maternity leave, etc.) were not included in the survey.
Ethical considerations
Ethical approval was obtained from the IBU Ethics Committee of Clinical Investigations (Decision No: 16.08.2016/53-15) before the study was conducted. In addition, permission was obtained from the management of the hospitals where the study was conducted. The nurses who participated in the research signed an Informed Volunteer Consent Form that explained the aim of research. They were informed that the data from the questionnaires would be kept confidential so that their anonymity was guaranteed.
Data collection
The data collection forms were prepared by the researchers based on the literature review (4, (13) (14) (15) 21) . "Nurse Information Form" and "Pressure Ulcer Prevention Knowledge Survey" were used as data collection tools in the study. After the nurses were informed about the study, the forms were distributed to those who agreed to participate in the study. The nurses were asked to fill out the questionnaire after the information was given.
Instruments
Nurse Correct answers were scored 1 while incorrect answers were scored as 0. The lowest possible score that can be obtained from this form was "0" and the highest possible score was "66". An increase in score indicates an increase in the nurses' knowledge level about preventing pressure ulcers.
To evaluate the items in the questionnaire in terms of wording, understandability and content validity, expert opinions were obtained. The panel of experts consisted of five specialists: two in the fundamentals of nursing, two in surgical nursing and one in internal disease nursing. They expressed their opinions by scoring each item on three-point scale, ranging from one to three (1=not understandable and not relevant, 2=relevant with rewording, 3=understandable and relevant). The acceptable score for each item was two or more, and there was no item removed from the scale. According to the views of specialists, the scale's Content Validity Index (CVI) was .91. A pilot study was also conducted to determine whether the items on the questionnaire were understandable or not. Before the study was conducted, the questionnaire was administered to 15 nurses. In accordance with their recommendations, some minor revisions were made, and the final form of questionnaire was obtained.
Statistical analysis
Data were analyzed using the Statistical Program for Social Sciences (SPSS) 21.0 package program. The nurses' knowledge level about pressure ulcer prevention was the dependent variable. The nurses' sociodemographic and occupational characteristics and their training and practice related to the pressure ulcers were the independent variables. Frequencies, arithmetic means, standard deviations and percentages were used for descriptive statistics. Chi square test was used for comparing categorical variables; whereas Student's t test and one-way ANOVA tests were used in comparing the means. The relationship between the variables was examined using Pearson's correlation analysis. The results were evaluated at a confidence interval of 95% and a significance level of p<0.05.
3.RESULTS
The nurses' sociodemographic and occupational characteristics and training and practice related to pressure ulcers
The mean age of the nurses was 26.11±5.33 years old. More than eighty percent (81.2%) of the nurses were women, and 70.0%" had an undergraduate education. Less than one quarter of the nurses (23.6%) worked in the intensive care unit. The mean duration of professional experience of the nurses in this study was 63.80±63.80 months (Table 1) . Nearly sixty percent (58.4%) of the nurses stated that they were working in a hospital and provided care for patients with pressure ulcers, 83.6% had been educated about pressure ulcers, and 63.2% had received this education during their nursing education. Only 34.4% of the nurses in the sample group indicated that they needed education about the evaluation and prevention of pressure ulcers and that they wanted most to receive education about risk factors and risk assessment (21.2%) and causes of pressure ulcers (23.6%) ( Table 2) . 
Pressure ulcer prevention knowledge survey scores
The mean score on the "Pressure Ulcer Prevention Knowledge Survey" was 52.95±5.78 (ranging from 28 to 63) ( Table 3 ). The nurses' knowledge level scores for the prevention of pressure ulcers were above the mean value. The majority of nurses (98.8%) selected "advanced age" among the risk factors leading to pressure ulcer development, 89.2% selected the maximum pressure ulcer risk for "compression sleeves". Among the factors that nurses should pay attention to when evaluating the skin condition for pressure ulcers, the most accurate answer (99.2%) was "skin assessment should be started on the day the patient is hospitalized," whereas the most selected wrong answer (11.6%) was "apart from bone spurs, tissues should also be assessed because pressure ulcers develop on these areas particularly due to external pressure caused by medical tools". More than half of the sample (67.6%) correctly answered the definition of "Stage I" regarding the stages of pressure ulcers. Nurses (98.8%) demonstrated they knew the correct intervention to prevent pressure ulcers "when the skin of a patient with incontinence gets wet, it should be cleaned immediately and at certain intervals" and "the mobilization and transfer of fully bedridden patients should be performed by two or more people". It should be noted many nurses (92.8%) also selected that "when conscious patients with learning ability sit on chairs, they should be informed that they should shift their weight every 15 minutes" (Table 4 ). When the nurses' knowledge level scores for pressure ulcer prevention are examined according to the unit they were working, the Pressure Ulcer Prevention Knowledge Survey scores of the nurses working in internal medicine, surgical service, and the operating room (53.57±4.69, 53.68±4.73, and 57.55±3.55, respectively) were higher than those working in the emergency unit and other units (outpatient clinic, electrocardiography, x-ray, blood collection department, etc.) (44.24±5.85 and 50.12±5.26, respectively). The knowledge scores of the nurses working in the intensive care unit (57.08±3.13) were statistically higher than those of the nurses working in medical wards or units, surgery, mixed service, emergency nursing, and other departments.
Comparison of the nurses
The scores of the nurses who received any education about pressure ulcers (54.43±4.38) were higher than those of the nurses who were not educated about the pressure ulcers (45.44±6.22). According to the analysis, the scores of the nurses who did not need any training for the evaluation and prevention of pressure ulcers (54.54±4.34) were significantly higher than those of the nurses who need education about the prevention of pressure ulcers (49.92±6.90) ( Table 5 ). 
DISCUSSION
Prevention of pressure ulcers is an indication of the care quality (4, 24) . The development of preventive activities specific to health personnel, hospital, family education, and the institution is the basis of effective prevention programs (17, 19) . For the prevention of pressure ulcers, it is important to determine the knowledge level of nurses and to develop action plans for the patients by identifying possible risk groups (15) .
Several causes contribute to the risk of pressure ulcer development. In this study, a significant number of nurses stated that the most important risk factor for developing pressure ulcers was "advanced age". Due to old age, some changes occur in the skin (3, 25) . A study conducted by Katran (26) found that 31.4% of the patients in the age group of 75 years and over developed pressure ulcers and there was a significant relationship between age and pressure ulcer development. Similarly, some research (27,28,29) have reported a significant relationship between the age of the patients and pressure ulcer development.
Medical tools (nasal cannulae, oxygen masks, intubation tubes, nasogastric catheters, urinal catheters, blood pressure cuffs, splints, etc.) used for the purposes of diagnosis and treatment improve the quality of life of patients and causes medical tool-related pressure ulcers, which threatens patient safety. As a result of the external pressure caused by medical devices fixed on tissue, blood and lymph circulation is impaired, which causes pressure ulcers (28, 30) . Approximately half of the nurses in this study reported that the pressure ulcer was seen only in bedridden patients and that pressure ulcers associated with medical devices were most often caused by a compression sleeve. A study conducted by Black et al. (30) found that the most common region of pressure ulcers due to medical devices did the ears, which is caused by the oxygen cannula. A study conducted in the intensive care unit of a university hospital (31) reported that the answer for the item "the pressure ulcer is only seen in bedridden patients" was 39.6% for pre-training and 43.8% for post-training. Therefore, it will be useful to raise the awareness of nurses to prevent pressure ulcers caused by medical devices and to develop policies and procedures in this direction. It is the responsibility of nurses to prevent the pressure ulcers associated with medical devices and to detect any ulcers early. This requires nurses to evaluate and care for the skin and mucous membranes under and around the medical device.
It is very important to use risk diagnostic tools to prevent pressure ulcers. It is also very important to use valid and reliable risk assessment scales and perform evidence-based practices to improve and standardize the quality of patient care (32) . Skin assessment provides information for practices intended to minimize risk and evaluating their consequences. For this reason, daily skin assessment should be performed for all patients and a care plan should be prepared for each patient. All the areas of the skin should be examined in every position, and special attention should be paid to skin over bone protrusions (33) . Health professionals should have complete knowledge about how to perform a comprehensive skin assessment (34) . One study (35) reported that the pressure ulcer was assessed on the first day of hospitalization, almost immediately, in the risk intensive care unit. The point about skin condition assessment emphasized most by the nurses (99.2%) was that it should be carried out as soon as the patient is hospitalized.
The National Pressure Ulcer Advisory Panel and the European Pressure Ulcer Advisory Panel, as part of the guideline development process, have developed an international general definition of pressure ulcers and a classification system. After a joint study, it was concluded that skin-tissue damage occurs at four levels (21, 22) . Once a pressure ulcer is identified, the stages and size of the wound should be carefully documented (8) . Staging of pressure ulcers is very important in terms of the diagnosis of pressure ulcers and appropriate treatment and care interventions according to wound type. The examination of skin areas developing pressure wounds and their stages showed that the pressure wounds developed most in the sacrum area and the pressure wounds in this region were mostly in Stage II (25, 28, 36) . The correct answers were below the mean score in the study (37) in which nurses' knowledge and practice related to deep tissue injury and Stage I pressure ulcer prevention and management were assessed. More than half (67.6%) of the nurses in this study responded correctly to the definition of Stage 1 in the pressure ulcer classification. This result shows that most nurses have the knowledge to take measures to prevent the development of pressure ulcers. In addition, the nurses should have adequate experience and equipment when the ulcers are correctly staged.
Among the practices of nurses to prevent pressure ulcers in this study, the most accurate answers were "when the skin of a patient with incontinence gets wet, it should be cleaned immediately and at certain intervals" and "the mobilization and transfer of fully bedridden patients should be performed by two or more people." It should be pointed out that "when conscious patients with learning ability sit on chairs, they should be informed that they should shift their weight every 15 minutes" is the most incorrectly answered item by the nurses. A study examining the knowledge levels and attitudes of nurses in a nursing home in Belgium (15) found that the highest score obtained by the participants was related to risk assessment. Only 16% of respondents stated that it is important to shift position regularly while sitting on a chair. Another study (38) showed that more than half of the participants (54.4%) had appropriate knowledge for the prevention of pressure ulcers, but the remaining participants (45.6%) did not. In a study conducted by İnan and Öztunç (28) , 98.8% of the nurses stated that the incontinent patients should be cleaned immediately and at regular intervals when the skin gets wet and two or more people should perform the mobilization and transfer of fully dependent patients. In another study (39) , 9% of nurses stated that massage of bone protrusions and the use of inflatable rings were effective protective measures, although nurses correctly identified many strategies to prevent pressure ulcers.
This study found that there were significant differences between the nurses' knowledge level scores and their age, educational level, providing care for a patient with a pressure ulcer, and prior education regarding pressure ulcers.
This study also found that nurses in the age group of 18-19 years had the lowest level of knowledge. This may be related to the fact that nurses at the ages of 18 and 19 do not have much experience in caring for patients with pressure ulcers. Moreover, since these nurses graduated from health vocational high schools, pressure ulcer prevention may not have been emphasized within the scope of their education. Similarly, a study conducted by Doğu (31) found that there was a statistically significant difference by age in nurses' knowledge level scores about pressure ulcers and caring for them. Another study (40) reported no significant relationship by age in nurses' knowledge levels about managing pressure ulcers.
In the present study, the knowledge level scores of the nurses who had associate, undergraduate, and graduate educational levels were higher than those of the nurses who graduated from health vocational high school. According to these results, the training and practices of undergraduate nurses for 4 years are effective and sufficient. A study (41) conducted with 740 nurses to determine their knowledge levels about the prevention of pressure ulcers found that knowledge levels of nurses with bachelor's degrees were 80.3%, and that those of nurses with associate's degrees were 71.7%. Another study (38) found a significant difference between the educational level of nurses and their knowledge level about prevention of pressure ulcers. Thus, the pressure ulcer knowledge levels of nurses with bachelor's degrees were 2.4 times higher than those of the nurses with a high school diplomas.
Patients admitted to the intensive care unit are individuals who are at high risk of developing pressure ulcers due to their vulnerability to widespread systemic effects from the nature of their health problems, having lost their ability to perceive and act on stimuli, the treatment options used, and the intensive care environment (11, 42) . In this study, the knowledge level scores of the nurses working in the intensive care unit were significantly higher than those of the nurses working in the internal medicine service, surgical service, mixed service, emergency service, and other units. Karadağ Aydin and Karadağ (37) reported that nurses working previously in a service with pressure ulcer patients had a higher level of correct response scores for prevention/ treatment of pressure ulcers than those not working in these services. Another study (40) found no significant relationship between the unit where nurses were working and their knowledge levels about managing pressure ulcers.
There were no statistically significant differences between knowledge level scores by professional experience and unit. A study conducted by Nuru et al. (38) found that there was a significant difference by work experience in nurses' levels of knowledge about preventing pressure ulcers. Nurses with 11-20 years of work experience had a 4.8-fold higher level of knowledge than those with less than 10 years of work experience. Another study (41) conducted with nurses in Spain on the clinical practice of information and pressure ulcer care revealed that the longer the work experience, the more knowledge nurses gained. The reason for this is that nurses with more working experience may have benefited from the knowledge and skills gained by working with other team members. While Karadağ Aydin and Karadağ (37) found a significant difference between the knowledge level of nurses and previous experience on pressure ulcer management, there was no statistically significant difference between working period and knowledge scores in the study conducted by Doğu (31) .
This study found that nurses trained in preventing pressure ulcers had significantly higher scores than non-educated nurses. Of the participants, 83.6% received training on pressure ulcers and 63.2% stated that they received this training within the curriculum of nursing education. In another study (38) , nurses who received formal training in pressure ulcers had a 4.1 times greater knowledge level than those who were not trained on pressure ulcers. A study (14) conducted by Swedish nurses to assess the knowledge level, attitudes, and practices related to pressure ulcer prevention showed that nurses participating in the postgraduate training course were significantly better at all parts of the applied knowledge test than those not taking the course. Another study (17) found that there was a significant difference between nurses' knowledge levels and their participation in in-service programs, and that continuous education after graduation changed their knowledge and attitudes. Similarly, a study conducted Acaroğlu and Şendir (39) showed that nurses needed training in pressure ulcers to support blood-based practices and to reduce the use of ineffective strategies. A study conducted by Unver et al. (43) found that nurses who had received any education about pressure ulcers had better attitudes towards the prevention of pressure ulcers.
The data obtained in this study were limited to the nurses who were working at a Practice and research hospital affiliated with a foundation university in Istanbul during the period when the study was conducted and agreed to participate in the study. Further studies should be conducted with nurse groups working in different types of hospitals to obtain detailed information about nurses' knowledge levels regarding pressure ulcer prevention and to generalize the results.
CONCLUSION
In this study, nurses' knowledge level scores for prevention of pressure ulcers were above average. This study found that the knowledge levels of nurses whose educational levels were high, who participated in in-service training programs, courses etc. and who provided care for patients with pressure ulcers were higher. The knowledge levels of nurses working in intensive care were higher, and the nurses working in the emergency department were the lowest. The knowledge level scores of nurses whose had less experience and who were recent graduates were lower.
A high incidence of pressure ulcers in an institution may result from the fact that nurses working in clinics do not have adequate levels of knowledge. When nurses are educated and have knowledge about the prevention of pressure ulcers, nursing practices can be improved. Therefore, the knowledge levels of nurses working in all units regarding the prevention of pressure ulcers and practices related to them should be assessed periodically. Their lack of knowledge about this topic can be overcome by obtaining evidence-based data and correcting misinformation. Supporting the continuous participation of nurses in training programs such as courses, workshops and in-service training programs, etc. is very important to ensure the continuity of care and increase nurses' awareness about pressure ulcers. These continuous training programs should be planned in accordance with changes in information and technology and use international guidelines about evidence-based practices for pressure ulcers. These training programs should be included in the inhouse orientation training programs planned for nurses who are starting work. Patients' quality of life can be improved by enabling nurses to provide care in accordance with the evidence-based practices for the prevention of pressure ulcers.
